Aim: Romania ranks first in Europe in terms of mortality from cervical cancer, recording 6.3 times more deaths than the mean in EU countries. Although vaccination campaigns were launched by health officials in Romania, the acceptance rate remained insignificant and programmes were discontinued. A successful vaccination programme requires a high rate of acceptance and accurate information for health professionals and parents. The aim of the study was to evaluate the level of parental knowledge about human papilomavirus (HPV) infection and HPV vaccination including the information obtained from general practitioners and identification of barriers in implementing a vaccination strategy.
INTRODUCTION
Infection with human papillomavirus (HPV) is one of the most common sexually transmitted infections around the world. It is associated with cervical cancer in 99.7% of all cases, and is considered the leading cause of this type of cancer (1, 2) .
The role of high-risk HPV genotypes (16 and 18) has been proven in the aetiology of cervical cancer accounting for approximately 70% of all cases, as well as for significant health problems in men, including anal, penile and oro-pharyngeal cancers, while the low-risk genotypes in both sexes may cause genital warts and respiratory papillomatosis (3, 4) .
Cervical cancer is the fourth most common cancer in women, the seventh of all cancers, with an estimated incidence rate of 560,000 cases in 2015. A great majority of cases (about 85%) were diagnosed in less developed regions, including East Africa, South Africa, the Middle East, and Eastern Europe. In 2012, approximately 266,000 deaths from cervical cancer were recorded worldwide, accounting for 7.5% of all cancer deaths in women. Nearly nine in ten (87%) deaths from cervical cancer occurred in less developed regions (5) .
Vaccination against HPV infection effective for genotypes 6, 11, 16 and 18 brought hope of reducing the incidence of infections, HPV-related morbidity and mortality. The latest recommendations include vaccination of adolescents and young adult women aged between 9 and 26 years and eligible men of similar ages to reduce their likelihood of getting genital warts and to prevent cancer (6) .
Two vaccines were licensed in 2006/2007 for the prevention of cervical cancer (7) . Quadrivalent vaccine (GardasilVR, Merck & Co., Inc.) showed 99% protection against HPV genotypes 16 and 18 associated with CIN 2/3 and adenocarcinoma in situ among women aged 15-26 years, and against condyloma acuminata (genital warts) caused by HPV genotypes 6 and 11. It is recommended that three doses of Gardasil should be used (8, 9) . The other vaccine, Cervarix™ (GlaxoSmithKline) is a bivalent vaccine against HPV 16 and HPV 18 genotypes, for which three doses are also recommended: one administered initially, the second at one month, and the third at six months (10) .
Romania ranks first in Europe in terms of mortality from cervical cancer (10.77% per 100,000), 6.3 times higher than the mean of EU countries. Of all cancers in women, cervical cancer ranks fourth in terms of mortality after breast, colorectal and lung cancer. The highest mortality rates are found in the age groups of 50-60 (32.9% per 100,000), 60-70 (37.3% per 100,000), and 70-80 (38.5% per 100,000). The incidence rate was an estimated 28.65% per 100,000, with 4,000 new cases discovered after 2012, ranking this type of cancer as the third after breast and colorectal cancer. The highest incidence rates were found in the age groups of 50-60 (82.1% per 100,000), 60-70 (69.0% per 100,000), and 40-50 (60.1% per 100,000) (5) .
A voluntary campaign for immunization against HPV types 16 and 18 was introduced in 2008 targeting girls aged 10-11 years. However, a very small percentage of girls were vaccinated. Although there have been other attempts at vaccination launched by healthcare officials in Romania, the acceptance rate remained insignificant and programmes were discontinued (11, 12) . A successful vaccination programme requires a high rate of acceptance and accurate information targeting both health professionals and parents.
The aim of this article is to assess the level of parental knowledge about HPV infection and HPV vaccination, including the degree of information from general practitioners (GP), and the identification of barriers in implementing a vaccination strategy.
MATERIALS AND METHODS
We performed a cross-sectional study using the self-administered questionnaire for the parents of pupils in grades 5-8, in three randomly selected secondary schools in Tîrgu Mureş, Romania, a city with a population of approximately 134,000. According to the 2011 census, the ethnic distribution of the population showed 52.0% of Romanians, 44.9% of Hungarians and 2.5% of Roma population. The secondary schools included in the study had a total of 1,180 students in grades 5-8, which represented about 10.0% of 5-8 grades pupils in the city. The questionnaire included 34 items with questions about demographic information, attitudes towards the prevention of serious diseases, knowledge about the infection, degree of information received from general practitioners about cervical cancer, awareness about the vaccine that prevents HPV infection, barriers/reasons for non-vaccination, perception of the risk that one's daughter could contract HPV, intention to have one's daughter vaccinated in the future, and intention to benefit from the immunization programme by vaccination against HPV. The questions were mostly open-ended, closed-ended with ordered answers, closed-ended with unordered answers, but also binary questions with a maximum time of 15 minutes to complete.
There were instructions for each question regarding the type of answers: single or multiple. The header of the questionnaire included the purpose of the study, assurance of anonymity and confidentiality of the answers. Hungarian parents were given questionnaires translated into Hungarian (36.0%). The study was approved by the Ethics Committee of the University of Medicine and Pharmacy of Tîrgu Mureş, Romania.
Data Collection
The survey was conducted in October-December 2014. We targeted a representative sample of 1,100 students in three major districts of the city of Tîrgu Mureş to allow significant statistical comparisons. An agreement on collaboration between the University of Medicine and Pharmacy of Tîrgu Mureş and the Mureş County School Inspectorate was reached, a protocol which, along with study procedures and information documents (scope, objectives, working steps), was presented to the educational coordinators and to the teachers of grades 5-8 in the selected schools. The teachers distributed the questionnaires in a sealed envelope which the students handed to their parents. Each teacher monitored and kept track of each questionnaire and within a maximum of two weeks after administration, the completed questionnaires were collected. From 1,100 administered questionnaires, 918 parents agreed to participate in the study representing a response rate of 83.4%. The 918 completed questionnaires were entered into an Excel database and processed statistically.
Statistical Analysis
Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS, version 20, Chicago, IL, USA). Student t-test was used to assess the differences between the means of continuous variables (mean ± SD), while χ 2 test was used for categorical variables. Bivariate analysis (chi square tests) was used to assess the associations between each of the independent characteristics and the different variables of interest. After bivariate analysis, only those results that proved reliable (p value ≤ 0.05) were introduced in the multivariate logistic regression models to model cumulative associations between independent characteristics and dichotomous and continuous results of interest. Odds ratios (OR) and confidence intervals (95% CI) were presented in the logistic regression models. All tests were interpreted in relation to statistical significance p = 0.05 and statistical significance was considered for p values under the significance threshold.
RESULTS

Participants
Nearly two thirds of the respondents were female, mean age 40 years (age range from 28-57 years), and most of them were married (85.7%). About one third of the mothers surveyed were high school graduates, another third had attained a university degree, and about 14% had completed up to 10 grades. The ratio of fathers with a high school diploma or a university degree was similar to the mothers' one, however, the percentage of fathers who had completed up to 10 grades was higher (24.3%). The distribution into ethnic groups revealed 66% of Romanians, 33.3% of Hungarians and 0.7% Roma population. Almost all of the respondents (98.5%) were registered with GP, with 74.4% of children registered with the same GP as their parents, while 25.4% were registered with another GP.
General Attitude towards Prevention of Infectious Diseases
In reply to the following questions: "What is your attitude towards a health problem occurring in children?" The respondents (93.4%) answered that they relied on healthcare professionals, and a small proportion asked for the advice of a chemist or administered the child a drug they were familiar with. And "What is your attitude towards prevention of serious diseases?": The respondents (67.0%) considered the prevention of serious diseases as a mandatory step; 13.0% agreed that more free vaccines should be made available; 17.4% preferred to have their child vaccinated so that the child would not develop the disease; and 9.6% would not have their child vaccinated preferring to have their child's immunity developed by natural infection. Approximately 86.0% of parents know at least two vaccines that are included in the National Immunization Programme (NIP), and 89.1% confirmed that their child received at least one vaccine included in NIP. According to the parents, the reasons why they did not want to have their child vaccinated were the following: 68.1% feared side effects, 28.2% were in doubt regarding the safety or efficacy of vaccine, and 22.1% did not know details or were otherwise poorly informed about the vaccine.
Knowledge of HPV infection and HPV vaccination
Of all the respondents, 85.8% had heard of the infection and 85-91.4% of those who answered the question about the ways of transmission of the infection mentioned heterosexual or homosexual relationships, 57.6-70% cutaneous transmission (touching warts or intimate touch). However, there were incorrect answers, according to some respondents the infection is transmitted through WC (43.7%), public baths or swimming pools (47.4%), kiss (30.5%), blood transfusion (68.9%), unsterilized needles (67.5%), or contaminated objects (59%). Regarding the perceived severity, the respondents believed that the infection caused cervical cancer (82.9%) and genital warts (30.5%). On a scale from 1 (insufficient) to 5 (excellent), the respondents' level of knowledge about HPV infection averaged 3 (good), varying to 2 (satisfactory: 26%) or to 4 (very good: 24.4%). Conversely, 62.3% of the respondents' knowledge about HPV vaccination was satisfactory to good. Tables  1 and 2 present the statistical associations between the degrees of the level of knowledge (HPV infection or vaccination) and sociodemographic characteristics. Regarding HPV infection, women are slightly better informed than men (p = 0.001), but not about HPV vaccination. Higher educational background (high school, post-secondary, university), both in women and men correlated with higher levels of knowledge about the infection or vaccination.
Marital status was not a criterion with significant differences in correlation with HPV vaccination, only with the infection, cohabiting or unmarried people being better informed.
Respondents registered with GP knew additional information about both issues addressed, compared with individuals not registered with GP. Higher level of knowledge is also evident in 26.4% of parents who requested information when addressing their GP about HPV infection (p = 0.0001) or HPV vaccination (p = 0.0001).
The two main sources of information on HPV infection or HPV vaccination were specialized healthcare professionals (42.8% and 39.1%, respectively) or by browsing the Internet (42.3% and 42.9%, respectively). Information of similar quality to that offered by healthcare professionals, both about infection and about vaccination, was derived from reading books, but only one fifth of respondents used this source. Newspapers, radio, television shows, even if used by one third of the respondents (32.9%), did not improve the quality of information rather being associated with a level 2 (sufficient) or 3 (good) on the knowledge scale. School (9.3%), whether we consider secondary or high school, also did not turn out as one of the main sources of information.
About one third of the parents would have their child vaccinated against HPV infection. The knowledge of these parents on the subject is significantly higher than that of parents who would not have their child vaccinated with this vaccine (p = 0.0001).
The main reason why parents would have their daughter vaccinated is the prevention of HPV infection and cervical cancer protection. Other parents would rely on this solution "if they knew more about the side effects and contraindications of the vaccine"; "only after having thoroughly documented its side effects"; or "if they had enough positive information". The percentage of parents who would not have their daughter vaccinated is very high: 64.4%. The main reasons against vaccination are "the fear of side effects" or "the novelty of the vaccine and more research is needed to prove its efficacy and lack of side effects". Some parents "would prefer to explain to their child all the methods of protection and prevention because they believe that vaccination is not the best method of prevention". Many parents also mentioned that "the population is not well-informed about HPV vaccination".
By a univariate statistical analysis, Table 3 shows the conditions recommended for vaccination against HPV infection. About 42% of parents whose source of information was healthcare professionals are positive about having their daughter vaccinated (p = 0.009). Other sources of information, some with lower impact (friends, school) and others with a higher impact (books, mass media, the Internet), do not significantly influence vaccination. Of the few people who have requested information from GP, about 44.2% would decide positively about vaccination (p = 0.001). The pertinent information provided by GP is crucial in the parent's decision to have the child vaccinated with this type of vaccine. Statistical significance can be identified in line with variants in the questionnaire used to identify the role of GP in debates on this topic. Thus, GP frequently mentions that almost all cervical cancers are caused by HPV infection (40.3%) or by HPV infection prevention methods (37.2%). The decision regarding vaccination was strongly influenced if the parent had received information about HPV infection prevention methods (p = 0.001), about HPV vaccination recommendations (p = 0.001), or about the benefits of the vaccine (p = 0.001). In addition to the information provided by GP, the knowledge gained about vaccination, the desire to learn the necessity of vaccination (p = 0.001), complete protection (p = 0.001), precaution to others (p = 0.001), or family history of cancer (p = 0.001) largely influenced the parents' attitude towards vaccination (63.9-68.8%). Only 18.3% of the respondents felt that HPV vaccination must necessarily be done through national campaigns in school and that the vaccine should be available free of charge.
To the question "At what age is the first dose of HPV vaccine recommended?", 34.1% of the respondents correctly answered 12-14 years, while 32.8% specified the best moment being before the start of sexual activity. Nearly 10% did not know how to answer this question.
In terms of developing an information campaign about the vaccine and vaccination, the majority of parents insisted that more information about HPV infection or vaccination should be provided by healthcare professionals (86.3%), but one quarter also mentioned the need for more active involvement of healthcare professionals in schools to ensure more efficient education about transmitted diseases. Such a campaign should pursue the benefits of vaccination (68.3%), the risks of not being vaccinated (57.5%), vaccine effectiveness (58.7%), and the side effects of vaccination (61.3%).
DISCUSSION
The study was conducted on a sample of parents of pupils' attending 5-8 grades, chosen from three schools in a city in Central Romania. The study assessed the level of parental knowledge about HPV infection and HPV vaccination including the level of information and identification of barriers to implementation of a vaccination strategy.
HPV vaccination programmes launched in Romania in recent years resulted in failure due to very low vaccination rates. Our study brings data on the current state of knowledge of parents; it identifies sources from which they could get the relevant information about the infection/vaccination, and it identifies the ratio of people who would intend to have their daughters vaccinated. These data can provide support for implementing the best HPV vaccination strategies in Romania.
Since the introduction of global vaccination, the rate of vaccination coverage has varied from country to country. The acceptance rate of vaccination in Europe has been generally high, e.g. with a value of 76% in England by 2010, and 81% in Scotland by 2011. These high rates were mainly due to vaccination programmes in schools (13) .
In France, where there has been no such programme, three-dose vaccination coverage was 28.5% by 2009 (14) .
Following projects outside the European area, vaccine administration rates varied. In Australia, where vaccination was implemented in schools in 2007, the rate of take up was 72%, while in developing countries that adopted pilot centres to assess the feasibility of vaccination programmes, administration rates varied from 70% to 90% (15) . These studies demonstrate that well-organized national projects such as vaccination programmes in schools, with well informed persons involved (doctors, parents, pupils), have resulted in very high vaccination rates.
Our study revealed a positive attitude of the population towards the prevention of infectious diseases. In terms of health problems occurring in children, 93.4% of respondents turn to healthcare professionals and 67% consider prevention of serious diseases as a mandatory approach. About 10% of the respondents did not agree with any vaccine, preferring to have their children develop their own immunity through natural infection. Many of the parents know at least two vaccines that are included in NIP (86%), and acknowledged that their child received at least one vaccine within NIP (89.1%). According to the parents, the reasons for which they do not want to have their child vaccinated are fear of side effects, doubts regarding the safety or efficacy of vaccines, the new ones in particular, and because of poor information about the vaccine.
Regarding the attitude towards the prevention of infectious diseases, we noticed that the parents who accept vaccination are more educated, especially the mothers. Regarding vaccination in general, parents who do not accept vaccinations for their children often have limited knowledge about vaccine-preventable diseases and vaccines, and their decisions are often based on the recommendations of GP.
Regarding the way of transmission of the infection, 85-91.4% of parents surveyed in our study considered heterosexual or homosexual relations, and 57.6-70% considered the way of skin/ intimate touch. Incorrect answers were mentioned (blood transfusions, unsterilized needles, contaminated objects), suggesting the need for more accurate information on this determining factor of the spread of HPV infection.
The research results showed an average level of knowledge based on answers to all the types of questions. On our assessment scale from 1 (insufficient) to 5 (excellent), 31.4% of respondents had a level of knowledge about HPV infection ranging from very good (4) to excellent (5), compared to 22.9% with the level of knowledge about HPV vaccination according to the same assessment criteria: 4 (very good) to 5 (excellent). On the other hand, 37.0% and 46.5% of the respondents had an insufficient and sufficient level of knowledge about the infection and vaccination, respectively. Women proved to have wider knowledge about HPV infection, given the well-known relationship of infection-cervical cancer specific to females, but knowledge about vaccination was similar between the genders.
Not surprisingly, we found that GP is a crucial source of information about HPV infection and HPV vaccination. This finding is consistent with the data in the literature, where studies demonstrate the important role of GP, GP's recommendation being the main decisive factor in vaccination (13, 16) .
Of those who received information about the infection and vaccination, the two most trusted sources were healthcare professionals (42.8% and 39.1% of the respondents) and the Internet (42.3% and 42.9%), followed by the media and specialized books. Information provided by healthcare professionals proved to be more relevant than that found on the Internet, a fact proved by higher percentages in line with level 4 (very good) or 5 (excellent) of knowledge. The relevance of the information retrieved from the Internet is questionable; we identified studies that mentioned that the Internet could cause parents to refuse the vaccine for their daughter (17, 18) .
While the quality of information on any topic related to HPV derived from textbooks is undeniable, that of the information provided by the media (TV, radio, newspapers) is questionable; it does not increase the quality of knowledge, but these sources of information can still often influence, deliberately or not, the population's attitude towards vaccination. The studies of Pența and Baban explored the positive and negative discussions about vaccination expressed in Internet discussion forums and the information provided by the media. The results showed that the ambivalence and uncertainty derived from the pros and cons, along with criticism of suboptimal organization, had a role in the failure of HPV vaccination programmes applied in Romania (19) .
In this study, we observed that the main reason for HPV vaccination was the reduction of HPV infection risk and cervical cancer protection. However, in a very high percentage, (64.4%) parents would not have their daughter vaccinated because of concerns about the safety and efficacy of the vaccine, its impact on fertility, fear of side effects, lack of confidence in a new vaccine, conflicting information provided by healthcare professionals, and limited information about HPV vaccination. Understanding the reasons of parents regarding vaccination of their daughters can help public health authorities to implement educational programmes to increase the absorption of HPV vaccination. Our results are similar to those identified in foreign studies (20) (21) (22) (23) .
By univariate and multivariate analysis (Tables 3 and 4) , we identified the cumulative conditions that help parents decide to have their child vaccinated against HPV infection. Our results with respect to the two main sources of information on HPV vaccination show significant association (p = 0.009) only in the case of healthcare professionals, not in the case of other sources of information. This proves that GP and the school physician have a significant role in parental attitudes towards vaccination and can be an influential source of information for parents. Thus, we can mention that to address public concerns regarding vaccination, targeted educational campaigns would have a good chance of success if they were conducted through GPs and the school physicians, who should be well trained by public health authorities. The quality of information depends on the experience of the doctor and the prevalence of oncological diseases of the anogenital type that exists among the patients of a particular doctor.
As our study proves, GP must provide details especially on existing prevention methods, the existence of vaccines, recommendations, benefits and side effects because these are the information best perceived or highly regarded by the parents.
The attitude of doctors must be objective, as it is their responsibility to provide all the necessary information about HPV infection or vaccination, and ultimately, it is up to parents to make an informed decision on HPV vaccination (24) (25) (26) .
According to a set of questions in our study, 58.7% of parents believe that HPV vaccination is required, and of these 64% would have their daughter vaccinated. Also, 48.8% think it is better to vaccinate as many people as possible to protect unvaccinated ones. The existence of a cancer in the family would greatly influence the parent to decide on HPV vaccination. The study by Rosenthal et al. showed that less educated parents suffering from sexually transmitted diseases are strongly influenced by these experiences when deciding to have their children vaccinated against HPV (27) .
Studies have shown that in girls aged 10-14 years, the body's immune response to HPV vaccination, measured by specific HPV serum antibody titer, is two times higher than in girls and women in the age group of 15-25. Taking into account that it is preferable that HPV vaccination should be done before the start of sexual life to prevent a possible infection at the time of the first sexual intercourse, countries that introduced prevention vaccination against cervical cancer in their national programmes decided that routine vaccination should be carried out at the age of 10-14 years (28, 29) .
In our study, 34.1% of the respondents mentioned the right age, 12-14 years; 32.8% answered that vaccination should be done before the start of sexual activity, while almost 10% did not know how to answer this question.
Our study has limitations. The survey was conducted on a group of parents of pupils in three secondary schools randomly selected from three different districts of the city, without applying any formula of probability sampling, parents with socio-demographic characteristics unknown at the beginning, thus, the generalization of the results should be made with caution. However, the big enough sample size and high response rate reduce the consequences of this limitation. On the other hand, pupils from these schools may come from families of parents from all areas of the city with heterogeneous socio-demographic characteristics. Also the easiest procedure for parents to participate in the survey, selfadministration of the questionnaire, is another limitation because it is not known if it was the parent indeed who completed the questionnaire. The internal validity of the questionnaire based on the answers could refute or confirm this. Data collection in this cross-sectional study was conducted at the end of 2014, at some time since the launch of HPV vaccination campaigns in Romania, and the perceived barriers to vaccination may have changed in time.
CONCLUSIONS
The parents showed the average level of knowledge about HPV infection and HPV vaccination. The ratio of parents who would have their daughter vaccinated is low, about one third, and vaccination refusal derives from the fear of side effects and because of little and unclear information provided by people involved. From the parents' points of view, GP can play a key role in increasing the acceptance rate of HPV vaccination in order to anticipate the implementation of another vaccination programme. The involvement of GP in matters of health education indicates the need for educational strategies by providing clear and transparent information on the advantages and disadvantages of HPV vaccination aimed at parents and students. Healthcare professionals should be trained to use appropriate communication strategies that can help reduce the fear of side effects and increase confidence in vaccination among parents.
